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INTRODUCTION

4

'
These instructional techniques were developed &sr those ,

industrial edudation,stud.ents who demonstrate.a need for additional
t _ruction in the areas of reading, writibg, math, verbal and

visual communlion. U'hey wer-writtem-lry-i-n-dastrial education
teaChers with a particular emphasis upon teacAing a 4gasic. skill
while 'retaining a major focus, on the_subject areas of auto, woods,
metals,-,electrohics, and drAif_ting.

Each Of these instructional techniques were written using,__:

theame format and Wd_th guidance from an' expert in the areas
of reading, writing, math.; verbal and visual communication.

In order_to 'help ybu.identify tho'ge students who require
additional hep Withthe basic skills; a simple easto-use _

BASIC.SKIpX CHECKLIST is-provided with each ;subject- area itiodUle.

This BaSic SkillS Checklist will enable you as the ndusfrial
.EducetiOn TeaCher to better 'identify those students in Out classes
who require' additional help in the basic skiliS.

Additionally, a BASIC SKILLS VERIFICATION FORM 'is-provided
which will enable you to ask your school's reading resource
teacher, basic-skills teacher, math resource teacher, Hart'Bill
Conferencing teacher, or grade counselors, to verify your
identification and provide you with help .in the instruction of
the basic Skills.

You may wish to use these technique's as instruction for your
entire class, or as a t-a-ke-home, parent-involvement aSSigpment.
They may also, be used in your school's reading or math lab or in
conjunction With your school's.basic skills instructional programs.

These instructional techniques are successful -,because your

students "are able to relate readiing, writing, math,_Vetbal and
visual communication to their own industrial eau-cat/6h classes;
When your students sucoeed; they feel good about thebSe2Ves,
good about their schools; and good about their future.

4-
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CONPIDENTIAL. .Grade Class

Date...

BA 3_1' C S1 CTLLS_ _CMEC_K LIST (METALS)TA LS )
,

Vhe following is a list of the ba'si& (reading,- writing; math, verbal' and
visual communication) that the student should demonstrate an ability in"for the
purpose of employment or=slcivanced_training_ri=th ometals=trade.

1.0 Verbal Communication: Thestudent -needs 'addieional instruction in verbal
communication Af.,any of -the -iterhs below are checked NO:

111 Yes The student underStands verbal direc7ions or information given
by the teacher. ;

No

1.2. Yes

..3 Yes

Example: The teacher, informs the student that safety glasses are
required when using the grinder; Does the Student use safety
glasses whenrequired?.

The student asks questions about instructions of information not
understood.-

Example: -Did the student ask_ questions.about the operation of
particular madhine if it appears that he/She doeS not understand
,..instructions given?

student is able to apply information and directidns heard to
ork situations.

No
xam le: After receiving instructions on-the proper use of a
acninei is the student able to ;hay? a basic -understanding of

fits operation? . . .

. .
The student is able ta-verbally communicate with the teacher and
other students.

Example: Is the student able to convey instructions/information
to other students? I

a
2a0 The student needs, additional instruction in writing if any_of the items

'below are checked NO:
-

2..1 'Yes The student is 'male to siurimarize and e a customer work ,order.

No Example: A customer requests a certain type of welding job;
is the student able to convey this request in writing on the
job order form?

a2.2 Yea-
.;

The student is able to communicate in writing instructions for a
job to be pert-Orr:ed.,

ample the student able to convey instructions to another
stUrcjent;about a job be performed at a later date?-'

. =

Page



Reading: The student needs additional instruction in reading if any of the
items below are checked NO:

Yes The student is able to readm'and understand job related materials.

4,4p'y Example: Is the student able to readand.understandsafetv rules
and warnings (including the shop safety test); job application's,.
job orders:, anctoperatinginstructions_for-nladhines? '

. ,

3.2 Yes The student is able to follow step by step procedures listed on
---7 instructional /job sheets.

No
Example: Is .the student able to perform tasks in a sequence
after being giyen a demonstration and a procedure sheet to follow?

4.0 Math-: The student needs additional instruction in math if any of the items.-
below are checked Ma:

4.i Yes The student is able to read a rule oinCrements of 1116th inch.

No
4

,

4.2 -Yes- The student is able to calcUlate the amount and size of material.
required to construct a project.

, .

No, ; 4
Example: Is the student ableto- calculate the amount and size of
material required to bulld aneng'ine Stand?

,

4.3 Yes The student can add and subtract fractions..

No Example: Given metal tot dimension,_is the student able to add
or subtract an amount oi; metal in rder,to achieve the correct
size?

a

'Yes The student is able to read a micrometer; ruleri.and vernier
caliper.

.
..

4.5 'ye The student is able to Compute per entages and ratios.
. -

_._
.

No ElcAnipli is the student able tocomputethe-amount of meta
shrinkage,,given the ndimal,rate of shrinkage?

.
. -

...P
. .

.

,

.

-0 .

5.;0 Visual. Communication: The student needs additional instruction in visual
coiwaunicaticin if any of the items below-arechecked NO:

. -

No

3.1 Yes Thestudent can understand working. drawings and sketches.
d

No EXample: Can a student, given'the necessary metal-working tools
and`materials, construct a tool box from a drawing provided by
the reacher.

).

IDENTIFICATION Made b:

Page. 3



Student

Teacher

BASIC SKILLS KERIFI6ITION FORM

Male Female

Class

Grade Level
.--er

Date

The BaSmicSkil4sCheck List (attached) fOr the aboVe student indicates a need for
ihstructional.assistance in the basic skills (relading-4:wrting-,math, verbal:or. --
visual communication): The following verifAcation and recommehdatidhS are made: \'

.

*.=

..roacks Reading Skills Lacks Verbal Communication Skill:.

'- i
. .--

4-,-.1-ck Writht.Sill8 ;
m Lacks Visual CommOnication Skill:

-

Lacigs Mathematical Skills;,
\,

Recent Test Scores:

Other-Verificat

. ME1'ROD USED FOR VERIFICATION

;

Test-,

/
Score:

-

Date

RECOMMENDATIONS

----.

The following.inStr ctional assistance is recommended:.
t

zmm

Verification & R commen4ations Wade By: Date
/

Title: -V::

Action Taken:

. Re Sults:

FOLLOWUP

Qualdfied for advanced iraining

4

Qualified for emploYmen6in_the-irade

"Other

Certified by: .

Ted-cher ,)

Page 4
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LATTICE MULTIPLICATIOI!I

Multiplication)
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LATTICE MULTIPLICATION

rJEACHER MATERIALS:

1. CONCEPTS OF TECHNIQUE:

a. What SKILL will this technique teach?

6ultiplication. of whole numbers

b. What student learning problem(
of this technique?

Students do n

4

2. TEACHER INSTRUCTIONS FOR THE USE OF THIS TECHNIQUE:

) prompted the development

t know 'how to !multiply whole numbers;

a. Have your students fill in 'the attached multiplication
chart._ They should have their times tables memorized
but,if they don't%they can refer to this chart while
doing the lattice multiplication exercises.

Read to your class the ;example which shows how to do
lattice multiplication.

c. Have' your students do the problems using thiSr method
of multipIicatiOn

SUGGESTED RELATED ACTIVITIES:

GiVeyour_students:writtenmultiplication problems_whi:Ch
Will enable_them to'ffEEEice this method of MultiplicS,tiOn
on:Word problems



LATT I CE ,MULTI PL I CAT I ON

STUDENT MATERIALS:

_TUDE_T; RUCTIONSS N INSTRUCTIONS

It

a. inthe'Dimes---Tqble -Chart," Ifnecessar-yyou-can
use this chart' for refetence when you do thei rest .of
the assignment.

Read the worksheet "HOw To bo.. Lattice .Multiplicatioil'I.
-.Work ..thf problems using this method of Multiplication.

STUDENT ASSIGNMENT:.

YoUr ..assignment =s tartselow

.

and ',continues on STUDENT PAGES 2

TIMES TABLE CHART

s

k Fill in ti missing numbers in eac
blank squa-res.

111101EIFILIFIBEIFI

After you have filled in the,,,chart: check to see that
you have the correct ansWer8'. . You will find the
correct answers in a math book ar on a. TIMES TABLE_ -

CHART like the one -you find on the inside. of a Peechee
Folder.
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HOW TO DO LATTICE_MULTIPLICATIa

Step 1- Multiply 525 x35

Draw 3 columns across the

L 3

-;top,and"2 columns down the sloe:

Step 2 Enter 525 .across.the top and

5 2. 5

3
.5

Step 3 Draw diagonal lines

down the side.

cut up each blank square.

Step .4 kMultiply all the numbers filling in
is done for:-.-Ylou.Some of this

El KRIM

F4'121,1141

Step 5. Yourproblem ahould now

the blank squares

look like this:

*If the answer
is only-1 digit
put "0' beforq
it to fill in
bbth parts.

3 x 2== 6 =

19.0174111

STUDENT PAGE 2

3
1, 3



Step 6

HOW TO DO LATTICE MULTIPLICATION

last step is
on the right_

add the numbers on the diagonal, starting

Marin
ZIMPAL.61

The answer to 525 x 35 = 18,375

Pb_the:folrowing,problem using the:la,t'tice method
multiplicati,cm, If necessary, you can look at the
previous example.

MULTIPLY 53 x 21

-Step 1 *hint: 2 columns.across; the top
because _it is a 2 -digit ,number
and. 2.downthe side'because.it
i8 a 2-digit number;

-7 -

Step 2 Fill in 53

STUDENT PAGE 3--------------.
14
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HOW TO DO LATTICE MULTIPLICATION

Step 3 Draw diagonal lines
in the blank aquares

0.

Step 4 , Multiply 53' x 21

'Step 5 Add the numbers on the diagonal.

'Step 6 Your probiAshould look like this:

The answer to 53 x

STUDENT PAGE 4
1;5



LATTICE MULTIPLICATION

.Do these Problems using the. Lattice Method of Multiplication

-Example: 49 x 26

2 7 4

49 Y 20 =

18 ,x 6 5. 27 k 69

2. x 4 89 x 32

3. 43 x 77 7. 57 x 34

L

4- 64 x 36 8. 83 x 24

EXTRA THINGS THAT YOU CAN DO:

Make up more problems of your own using larger numbers; example:
432 x 1976

STUDENT PAGE 5
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How To READ A RULER

(Measuring/Fractions)
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HOW TO READ A RULR

TEACHER MATERIALS:

1. CONCEPTS OF TECHNIQUE:

a. What SKILL will this technique tesch?

This technique will teach the:skill of math in the machine
shop or metalshop and the use of the standard U.S. ruler.
It will also acquaint .the student with the use of simple
fractions.

What student learning problem(s) prompted the development'
of this .technique?

td use the rulerMany, students have not had the_opportuni
and have not-been exposed to measuring le

.

TEACHER INSTRUCTIONS FOR THE USE OF THIS TECHNIQUE

. ,

an Make your regular presentation on the use of the 1:1J1-Ler

b. Give a post-test to all students.

For those students whohad difficultyi. have the student
'ask one, of their parents to help them complete the 4pcpmpanpr
ing.material

SUGGESTED RELATEDACTIVITIES:

Devekop other activities whirh-involve the use Of the ruler.

2.1



HOW TO READ A RULER .

STUDENT.MATERIALS:.

1. STuDENTINSTRUCTFON8:

a Machine Shop-and metal shop measurements. usually requite_
the use of the ruIerto determine how_longi_Widdi or
ypur part or proje'ct Is.:::The:.ftlaterial in thiS packet will
help yqu learn how to use tHe'ruler.

,

Take home one "How TO_Read-A RUler"worksheet and ask one
of.your:parents toThelP you learn how _to use the ruler.

C:-=7Study the material_carefUlly and. then determine the measure-
ments on the "How To Read A Ruler" worksheet.

iihen youhavecompleted the worksheet have_one of your
arents-sign_at_the bottom of the sheet_ indicating that
they have helped you" -learri the use of the ruler.

SilniENTASSIGNMENT:'
.

- Your assignment is -found on

..ExTRA.T4NGS,THAT-YOU CAN Do:

Look for various. objects in your home that you can measure for
additional practice. E3camples:, width and length of a table;
the width of your' TV screen.

2.2



HOW TO READ AuRkER.

The -standard U.S. ruler is usually 12 inches long and each
inch is divided into 1/16th, 1/8th, 1/4th or-/2 inch marks.
These units oflmeasure are. shown by markings, the sixteenths
being the smallest: and the half -inch -mark the largest. Here
are some common equal measures shown in fractions:

6 3
73-

8 4
T6-

10 _5

12 .6

14 7

-8-,16

-e.

Note that each fraction is always divided by 2, so that the
fraction is reduced to its lowest terms:

Example: -14- 7
2 1

77. 7

2 -. 16
16

STUDENT PAGE 2

'1 16

16

8
8

2
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HOW TO READ A RUL

Write the correct measurements on the, lines provided,to the left.

5;

6.

8-
9.

0.

1.

2.

3.

5..

6.

7.

8.
9.

l.

.2;

4.

:5.

6;
:7

.8-

.9.

;0;

12.

;3.

'arent's Signature_ Date

STUDENT PAGE 3
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MARKING LINES Rik-ELDING
, .

TEACHER MATERIALS:

1; r4NCEPTSA TECHNIQUE:

What SKILL will this technique teach?

-This technique will teach the skill ofmeasuring
metals class.-

n a

b. What i-st-udent learning probleni(sY prompted the develcipment
of thiS technique?

Student often,are unable to draw parallel, lines with even
spacing.

JEACHERANSTRUcTIOS.FOR THE USE .0F:F.HIS TECHNIQUE

a. Demonstrate on the blackboard, with a yard,stick,,how
to draw parallel lines.

Demonstrate the errors made when
spacing all along.the lines .

one fails to watch the

c., Demonstrate drawing parallel lines by using guide marks
which are evenly spaced.

ASUGGESTED'RELATED ACTIVITJES:

Have4your tudent's name. 'situations in real life where parrallei
lineS exist,_fnr eicample railroad trak's; walls of a room,'

--c.-
,(

.

tiles. on a floor , etc..'



. .

`MARKING: LINE FOR WELDING=

.STUDENT MATERIALS:'
4

STUDENT NSTRUCTIONS

.
a.. Using a blank -sheetof7paper; :about

one-inch apart: Do not use a'ruler or
. 5 ,5

A0n.another._blank sheet Of-.-paper-draw,another-series Of
parallel lines l/2 inch apart;

.
.

Using another blahk sfi ee of paper and a ruler, mark
giaide_dots,. then_..&aw from dot to dot." ce

-.the line6 ebualy :1/2, inch apart, then 5/8 inch apart,
then 3L4 inch, apart;, etc.' without, sliding the r ler
aiong.for each new!measure.

7

41.

gter.each7;drawing, hold upyour dheets,and look
lines to be sure' that theyiare. parallel:,

4.

STUDENT ASSIGNMENT': /

'

Your assignment is to' complete-3 sets of parallel lines as
,described above.

(

3!, EXTRA THINGS THgT. You CAN DO

,

e: .POint out welders mark guide lines for cutting.

b. Make e collection" of pidtures showfng parallelism in
the worIcl

STUDENT.; PAGE. 3.2



THE CORRECT .SIZE RIVET
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THE CORRECT SIZE RIVET

TEACHER MATERIALS:

1. CONCERTS OF TECHNIQUE:,

. .

a. What SKILL will this 'techhique teach?

Addition and muIEiplicatidn'of fractiops

What student l'earting problem(s) prompted the4'dp-Velopmnt
of this technique?

Students lack necessary math skill's for determining the.'
correct, si_e rivets -needed for shbp

EACHER INSTRUCTIONS FOR THE USE GF THIS TECHNIQUE:

a.
. .

Place the forMurafOrfiguring,:the' rivet length;-on thi
chalkboaid.:-W*()tkpample:PrObleMs for the.class.
formula is fond'011-STUDENTRAG2 AND _3), .C4refully.
discuss the eamples-ontrultiOlYing and adding.fractions

Pass, out the informatibn and. wprWleets:zabput rivets to
your students. :Ha-ifethem dotheMath:prOblems:-. Go over
the answers-with' them..

LA-T ED -FAC T S

Give a
size is

on on other types of fasteners
termined
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STUDENT MATERIALS:

THE 'CORRECT SIZE _RIVET'

STUDENT INSTRUCTIQNS::

:LI.teri.arefull?;777to the class discusiion'about-fipuring
iporreCtrii.ietjen-gth:-

.0: .

b. Study The:Rivet anformation Sheet and work out the math
problems on the,worksheet.

tOOTASSIGNMENT:

Your assignment is found on STUDENT PAGES 2 -4;

EXTRA THINGS THAT.YOU CAN DO:

Learn about other fasteners and how. their 'size is determined.



RIVET INFORMATION SHEET

Metal rivets should-be the proper length for the material to be
iveted. This is the formula to use when figuring the length of your
Lvet. The rivet should stick out past the material to be riveted.

ength of Rivet = lk x diameter of rivet + thickness of materials to
be riveted.

KAMPLE:

FORMITM

STEP

STEP 3:

11/2 x -4:- L-8-- ± --s--)

Make lk an improper fraction.

12 =
1

3Multiply -y- x diameter of rivet

TO do this you multiply the numerators acid then'
the denominators =

Numerator 3
Denominator

Addthe.thickneis of-materials.
- -

To add like-fractioris you add the.numerators and
bring down 7-Eliii'denothinators.

'Tr
1

-13-7

STEP 4: Add the figure from STEP 3 to the figure from STET,2

3a



THE CdRRECT SIZE RIVET

INFORMATION SHEET

i "I i

Here is one more example of how to find rivet lengths.

FORMULA:,

STEP :

lk x diameter

Make lk an

Multiply zr

Add t e thickness
you have

of rivet + thickness of materials.

lk x (k + k)

improper fraction.
3

STEP

= -7

diameterx of rivet.

3 I 3

STEP

x -4-

of materials. To add unlike fractions.
to fin&common denominatorS.

STEP -Add the figure

3

3 .

6

from STEP :3 to the figure from STEP-2.

Since. there isn't a size 6/4'i rivet this number has to be expressed
as a mixed number. 'Thi8 is'done by diving the denbminator into the

numerator
1 -2-
717

4' 6

There isn't a 1 2/4"_rivet. The fraction 2/4 has -to be simplified.
To do this you divide the largest number you can into both the
numerator and the denominator.



THE CORRECT SIZE RIVET

WORKSHEET

Answer these questions. Look at the previous examples td_figure out
these problems.

4

Length of rivet = 1k x diameter of rivet+ thfekness ofmaterials,

3.

---2-- X:
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MBER BINGO

TEACHER'MATERIALS:.

CONCEPTS OF TECHNIQUE:

Whai) SKILL will thi's -technique teach?

This techr4M e will help students to read commons fractions
and decimaid-correctIy..

`Whatstudent learning 'problem(s) prompted the development
of this technique?

Students cannot read fractions or decimals.

6

t

TEACHER INSTRUCTIONS FOR THE.USE 0 THIS:TECHNIQUE:

2

This exercise_can be used as a_warm7up activity-ti> get_your.
students thinking about decimals. For example, "it could be .

used prior to a lesson on reading d' micrometer.

b. This technique is a bingo game where-you read off fraction
or decimal and your students have turgecognize these numbers.

c. Before playing'the game discus's briefly with your class 10ths;
100ths and 1000ths and decimal place values (.1, ;01, .001.).

Explain to your students hmeto.play bingo. Make sure when
your students draw a line-through the number on their cards
that,they do riot cross out the number completely.

e. Reproduce these sample bingo cards dr-make your own.

f. Cut up the "numbers to be read off" for easy use in the
bingo game.

"g In order to arouse Student interest
to offer a "prize".

.1%

SUGGESTED RELATED ACTIVITIES:

t e game you may want

Play the-game agarn having 'a student Or students read the



NUMBER BINGO

' Numbers- to be read of f

53
1 000

21

7

.095

.176

1.57.

1236
1000

.93

.234+

456

589.

:3.730

9 ;806

; 02

12p.
1000

2 .469:,

21,
:114013

.236
.10067

(T95

3 . 73.1)

()?

1 :57 53 .

1000

2 ..469

129
1001)



SAMPLE BINGO CARDS.

9 129
100.0

9 .

'2003

.234

095:

3.79

L . 589

6

.767

.39

050

FREE ,

100

57

.6-98

\1

53

;1000.

35

100

.078

3.730

2.469 ,



A

NUMBER BINGO*

STUDENT MATERIAL:

1. STUDENT INSTRUCTIONS:

a Yow'aregoing to pe_playing.a bingo:game.; As your teacher
calls off a number find it on your card and draw a line
through the.number as it is read;

_Play Until you fill up one row or coIumq of,numliers.

.STUDENT ASSIGNMENT:

Your teacher mill give you bingo cards and will call off the
numbers'for the bingo'game.

EXTRA TkINGSJHAT You CAN Do: .

Practice reading a micrometer.



UsLNGLFRACTIONs TO PuIL METAL SHOF_PROACT8

(Converting Fractions' To'Docimals)



USING FRACTIONS. AND DECIMALS TO BUILD

METAL SHOP PROJECTS

TEACHER.MAT6zIALS

1i CONCEPTS OF TEHNIQUE:

a. What SKILL:will this technique teach?

This technique will -teach the math skill of converting.
fractionscto

. What, student learning problem(s) proapted the development
of this technique?

, .
.

. . .
.

.,-:,,,

Many:studentshde forgotten this skill from4;ebk of use
or have not beep-taught this methodof fitiditigdeCititals.

:...

TEACHER INSTRUCTIONS- FOR THE'USE OF THIS TECHNIQUE :

.Present '.a lesson on the converSaon :offrattions to
decimals Remind students how to -roundl-off nuMbers.

. Have your students study the -accOmpanyirig materlAI and
TworktheTrolilems.

c.ti.Check answers and review any priblems0 are incorrect.,

SUGGESTED RELATED ACTIVITIES:

Give your students a list of decima s to convert-to fractional,
.:



USING FRACTIONS AND DEC1MAES BUILD

METAL SHOP PROJECTS

STUDENT MATERIALS:

1. STUDENT INSTRUCTIONS

a, The materials in this packet will help you convert
fractions to decimals.

Read and study the materials on STUDENTTAGE 2.

c. 'Work aliprOblems found on STUDENT PAGE 3.

d. Have your teacher correct your, ansWerS.

e Review your probletris to see w8ere you made mistakes.

STUDENT:ASSIGNMENT:

Your assignment'is found STUDENT PAGES

EXTRA THINGS THAT YOU CAN Do:

AND 3

Praetice this_ skill with different fractions_and,let your ,
teacher. Check you k.



'USING FRACTIONS AND DECIMALS TO BUILD

PETAL SHOP PROJECTS_

The changing of fractions to decimals is very important

especially when working in the machine shop Many -times a size..;

is given in fractions, but i will help to be able to measure

in decimal's.

Let's start by using the fraction of . Remember that

the top number of a fraction is called the numerator and the

bottom number of :a fraction is called the denominator, To find

the decimal equivalent, you' divide the numerator by the denominator

or if you forget the names of the numbers, ,divide the bottom number

into the top numbeT.

(7
You now notice 8 does not divide easily into 1, so., you add a

decimal point to the right of the one and add threi (3) zeros.

8) 1.000

_
Remember to move. the decimal point up for your answer.

u are ready to divide.

You answer as One

4a

hundred.: twenty=fii.76 thousandths_,



-USING_ FRACTIONS AND DECIMALS TO BUILD

METAL SHOP PROJECTS

Find the decimal equiva16ts for the following fractions.

(Write your answers so that they have throe decimal places.)
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MEASUR ING ITH DECIMALS



TEACHER MATERIALS:

MEASURING WITH DECIMAL'S

CONCEPTS OF TECHNIQU;

a. What SKILL will. Ehis'technique.teach?

This technique will teach :the.: Math skill of ADDING_and
SUBTRACTING DECIMALS in the machin6 shop and metal .shop.

b. What student learnirig probfsm(s) prampted the development
of this-technique?

,Many students .have difficulty ',adding and subtracting
decimals because they forget to line up decimal points:

TEACHER INSTRUCTIONS FOR THE USE OF' THIS TECHNIQUE:

a. Present your regular lesson on tFfe addition and sub-
tkaction of deeimals

Give _a post test on adding and subtracting decimals
to all students.

c. Have those students who had difficulty study the, accompany
___ing material and work the problems on STUDENT PAGE 3.

Check the answers and review any problems that are
incorrect.

SUGGESTED 13ELATED ACTIVITIES:

Continually review theaddition and subtraction of decimals;

7.1



MEASURING WITH DECIMALS

STUDENT-MATERIAL:-

STUDENT INSTRUCTIONS::

Read and study the material in this packet.

Work all the problems.-

C. Have the teacher correCt'your answers,

ct., Review your.prob.lems to see Where you made mistakes.

2. STUDENT ASSIGNMENT:

Your assignment is found on

EXTRA THINGS THAT You CAN Do:

TUDENT PA-GES 2 AND-3;

Use a Sears or Penny's Qeatalog and add the prices of
different items for extra practice.

ti
STUDENT 'PAGE 1

2

43

-7:

7.2



ADDITION AND- SUBTRACTION OF DECIMALS

STUDY SHEET

The addition and subtraction of decimals is very
important in the machine/metalsshop. You must be able
to perform-these operations in order to machine your
project or the parts you are making so they are the
exact size.

each
The first step in learning. decimals is to know what
place is named before and after the decimal point:

o 7,
0 -"Q

TY 0 XI
'c'

'b.0 .c.

4%c,t'. Zo
(). t cr ..c et,

1Ca ti S''
P, ' 0 .t/ 0

te 6 , k, , Z5, * '6,7 ,, .xs)
c§'

V..)

§V
s IQ

0
0

'c.v

. 0
0
0

4 © ; 0 0 0 . 0 0 0 0

-EXAMPLE:

.125 There are three numbers to the right of
the decimal point, therefore you would read this number as
one hundred twenty-five thousandths.

,Next, the number: .062. Again thee are three places
'behind the decimal point. This would be'read as sixty-two
thousandths,.

*********

.
When adding numbers with decimal points, always remember

to place'decibal points verti,caIly.

EXAMPLE:
r,
Add 5.125, .005, 24, 61.5 5.125

005
1. Write numbers in a column so that the 24.

decimal points are all in line. 61.5
90.610_

2. 'If a number shows no decimal point; one
can be_placed after the last number.
Thus "24" can be written "24."in this 5.125
example. Also, after a decimal point, .005
zeros can be used to filol decimal places 24.000

c following the last number. Thus 61.5 can 61.500
bd written 61.500.- In both cases the
decimal point in 24. and the extra zeros 90.630
in 61.5 do not change the value of the
numbers:

STUDENT PAGE 2
7;3



ADDITION: AND SUBTRACTION OF DECIMALS-

Add the following:

-1.) 3.7, .025, 25, 4.5, 100.1

2.) 52.625, .005, 72, 98.6

3.) 9.62, 586, .52, .3,'4.010

Remember when adding decimals that the decimal pairit.in
your answer is in line with the decimal points in the
numbers that-you added.

A

When subtracting decimals, the, same procedure is followed
as in adding decimals. Remember to keep.decimal points
in line. Add zeros when needed

EXAMPLE:

34 = 5.625.

Subtract the following:

1.) 54.2

- 32.654

.) 11 .5

:7 ;505 7.06

34.000

5.625

26:i7

2.) 98.34

= 6.967

STUDENT PAGE 3

- 32.48

. 84.6.

- 3.726



READING :A MICROMETER .

(Decimals)

46
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READING A flICROMETER,

TEACHER MATERIALS

CONCEPTS OF TECkNibUE:

a.. What 4KILL will thip technique teach?

This techniqueowill teach, the skill of math, especially
the addition of decimals; teach the student how.
to read the micrometer when measuring diameters and flat
-stock. .

b. What student learning problem( f:promptea the develoRment
of-this technique?

gQ

.

Many students canna grasp the addition of.decima 8 when
it is shoWn on ;V, he itrometer.

, TEACHER INSTRUCTIONS _ifOR17 E USE OF THIS TECHNIQUE:

a.--Present your regular leason on the use of -the micrometer.
-

For students who have difficulty) reading the,micrometer;-'
have them take the accompanying material home, atld ask one
of t.heir parents to help them learn to read the micrometel

c. Have one of their parents sign the last pege to indicate
they have helped their son or daughter with this asSigmer

SUGGESTEp)RELATED ACTIVITIES:

Continually review the use of the micrometer and 'have students
,practice its use.



STUDENT ATERIA LS:

READING A MICROMETER

STUDENT INSTRUCTIONS:

The inforffiationjm this packet will help.you-learn how
to read a micrometer.

-

Take.the attached materials hObe and ask one of your
parents to help you learnhow to use the micrometer..

c Study_ the material carefu4Y gipilg'with.the examtales
'and_then determine what -._the measurements are on
worksheet.

d. When you have completed,;:thevorkaheet, have one_ Of your-
p'arents sign at tkl-e'A54t011of tho:shee.illdfcAtihg.tha
they .have helped yo,ujeal=i6w,to use theinicroMeter

STUDENT. ASSIGNMENT:,

:Your assignment is found:on STUDENT PAGES

EXTRA THINGS THAT y u,C0i D

, ,d;m:47

Measure various pieces of rpund stock tfid) r'instruceot
will give: Y0u-.for 'extia



READING A MICROMETER

In order to reinforce the teacherinstructions, we would
like for you to take a few minutes to review the use of
a micrometer with your son or daughter.

The micrometer. is a tool used to measure the. diameter or
thickness of an object. Mi'Erometers vary,in size from a
one inch' (1") micrometer 'up' 'to a micrometer so large that
you cannot use it without help. Micrometers are named
according,to the limit of what they can measure. For example:

micrometer that measures' from:

'0" to 1" is called a one-inch micrometer.

'I" to 2" is called a two-inch micrometer.

" to 3" is called a three-inch micrometer.

All micrometers read the same regardless of what size micro-:

meter you are using.

Each,part_of the micrometer has a name. The micrometer below
has all of, its parts labeled:

,

NIEASURIOCi LDS
Pfti(25 SPIwDLE NUT SLEEVE THIMBLE RATCHET STOP

8



This is

READING A MICROMETER

an enlarged, view of the micrometer sleeve and thimble.

THMSLE_

I . /oo

I tql

2. --IP"' 411L-
.

1,---1W ozs'

Note,that each_lineon:the sle_ve measures_.025i read as twenty-
five thousandths-(No.:1), Ea = numbered line on.the_sreeve.-
measures readias_one hu dred thousandths (No 4).' Each
division on the thimble meat es .0014 read as one thousandtht,

DIRECTIONS`:

To determine a reading on the micrometer, look at the last numbered
-line showing on thejsleeve. On the illustration above it is the
number 3, so you have .300. Now look eo see how many .025-lines
are showing on the sleeve betweep the number 3 and the end of the
thimble.-.; In this case :there is one 1.025 line showing. You noWl
have .325. Look on the thimble and you notice the number 5-is
rined up with the index line. You now add .005 to .325 which gives,
you a reading on the micrometer of .330 (reed at three hundred and
thirty thousandth's).

Now work out the reading on the micrometers _shown...on STUDENT PAGE 4.

STUDENT- PA.7.,E 3

8.4



READING A.MICROMETER

WORKSHEET

Find the readings shown below.

signature:

STUDENT PAGE 4

.;.



THE5FOLLOWING INDUSTRIAL UCATLON BASIC SKILL T4STRUCTIONAL

'TEE'WNIQUES ARE AVAILABLE FROM:
r,

ri
.VOICE:.(VOCATIONALOC6FATIONAL,INFOWTiON CENTER

FOR EDUCATORA)

721 CAPITOL MALL

SACRAMENTO./ CALIFORNIA: 95814

"LEARNING TO READ AND-WRITE-THE AUTOMOTIVE-WAY"

"LEARNING,TO DO MATH THE AUTOMOTIVE, WAY"

"LEARNING,TO VERBALLY ,& VISUALLY COMMUNLCATEtTHE;AUTOMOTIVE WAY"

"LEARNING TO READ AND'WRITE THE WOODWORKING'WAY

"LEARNING TO DO MATH THE WOODWORKING.WAY"

"LEARNINGTO VERBALLY & VISUALLY COMMUNICATE TQE WOODWOR CI NG. WAY"

A.EARNING-Te.:READ AND WRITE THOETALkoK016.WAY
"40AITRiuNd To b MATH THE METALWORKING WAY

"LEARNING TONERBLLY. & V I:SJUA LLY C6MM018-ti-i8 M8TALW0RKINd WAY°

"LEARNING TO 'READ. AND WRITE THE ELECTRONICS 34 Y"

"LEARNING TODOATH THEECTROO'iOS WAY"

TO VERBALLY & VISUALLY COMMUNICATE THE, ELECTRONICS WAY"

"LE NING TO READ AND WRITE THE DRAFTING WAY"

"LEARNING TO DO MATH THE DRAFTING WAY"

"LEARNING TO VERBALLY & VISUALLY COMMUN pOIE THE -DRAFT I NG WAY"

04A*1--A
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